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(57) [Abstract] 

[Problems to be Solved by the Invention] 

As internal structure of nozzle holding chamber which stores 
up nozzle group of both is made simple make height 
dimension of top and bottom of drying equipment small. 

[Means to Solve the Problems] 

Putting between nozzle holding chamber 12 and substrate 
travel path R which substrate travel path R which spreadsto 
left and right directions, penetrates to anterior and posterior 
directions in order to oppose, it stored upon one hand nozzle 
group in nozzle group it supplies hot air 15 of Hand other and 
on one hand nozzle group 14 in 12 a inside the nozzle holding 
chamber on one hand hot air circulating device 21 and, It had 
hot air circulating device 22 of other which supplies hot air to 
nozzle group 1 5 of other, in any one of left and right outside 
of nozzle holding chamber 12, on one hand hot air circulating 
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device distributed hot air circulating device 22 o£21 and other 
to front and back and had to arrange. 

hot air circulating device 21 of both and 22, blower 23,26 
being estranged, andapproaching heat exchanger 24,26, as it 
designates on one hand blower 23 as theupper blowing out 
form, designates blower 26 of other as thelower blowing out 
form, from heat exchanger 24,27 air passage 25,28 of 
downstream isformed in top and bottom. 



23d 



Claims 



[Claim(s)J 
[Claim 1] 

Putting between nozzle holding chamber and said substrate 
travel path which substrate travel path which spreadsto left 
and right directions, penetrates to anterior and posterior 
directions in order to oppose, it stored upinside said nozzle 
holding chamber being something which supplies hot air to on 
onehand nozzle group and nozzle group of other and nozzle 
group of said one side, from blower it arranged heat 
exchanger in the downstream side on one hand hot air 
circulating device and, Being something which supplies hot 
air to nozzle group of the said other, in any one of left and 
right outside of aforementioned nozzle holding chamber, 
distributing hot air circulating device of aforementioned one 
side and hot air circulating device of aforementioned other to 
front and back in the drying equipment which has hot air 
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circulating device of other which iEirranges heat exchanger in 
downstream side from blower, it arranged drying equipment, 
which ismade feature 

[Claim 2] 

As each of hot air circulating device of aforement ioned both, 
has air passage which was formed in downstream side, from 
blower for circulation and the heat exchanger and said heat 
exchanger which are arranged in discharge side of said blower 
these blower is estranged approaching these heat exchanger, 
As blower of one side is designated as upper blowing out 
form,drying equipment which is stated in Claim 1 which 
designates blower of other as lower blowing out form, these 
air passage in top and bottom the adjacent it does 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention substrate travel path having and others £ is 
something regarding theimprovement of hot air circulating 
device in drying equipment which blows hot air to both 
surfaces of sheet substrate which runs. 

[0002] 
[Prior Art] 

Until recently, condition of hot air which is blown to both 
surfaces of sheet substrate in order to try to be able to differ 
with both surfaces, thereare some which are stated in Japan 
Examined Patent Publication Hei 6-35708 disclosure and 
Japan Examined Patent Publication Hei 6-35709 disclosure as 
drying equipment which has hot air circulating device of dual 
set 

drying equipment 1 which is stated in these disclosure, as 
though it shows in the Figure 6 and Figure 7, putting between 
holding chamber 2 and substrate travel path R which substrate 
travel path R whichspreads to left and right directions, 
penetrates to anterior and posterior directions in order to 
oppose, itstored up inside holding chamber 2 on one hand 
nozzle group in nozzle groupbeing something which supplies 
hot air 4 of 3 and other and onone hand nozzle group 3, From 
blower 5 heat exchanger 6 was arranged in downstream side 
on one hand hot air circulating device being something where 
supplies hot air to nozzle group 4 of 7and other, it has hot air 
circulating device 10 of other which arranges heat exchanger 
9 in downstream side from blower 8. 

As for this drying equipment 1 , in top and bottom inside 
holding chamber 2, on one hand hot air circulating device hot 
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air circulating device 1 0 of 7 and other is stored up. 
[0003] 

[Problems to be Solved by the Invention] 

But, because conventional drying equipment 1, way nozzle 
group 3 and hot air circulating device 7 isrepeated, in order . 
combination and also nozzle group to repeat 4 and hot air 
circulating device 10, with these stores up combination in top 
and bottom inside holding chamber 2 combining, internal 
structure inside holding chamber 2 becomingcomplicated, as 
conservation inspection becomes difficult, height dimension 
H of top and bottom of drying equipment to be large "5 T 
space for installation whose spine height is high becomes 
necessary. 

[0004] 

Then, as for this invention, as above-mentioned problem is 
solved is canmake internal structure of nozzle holding 
chamber which stores up nozzle group of the both simple, 
offer of drying equipment which can make height dimension 
of top and bottom of drying equipment small is designated as 
object 

[0005] 

[Means to Solve the Problems] 

As internal structure of nozzle holding chamber which stores 
up nozzle group of both is made simple as for means which 
this invention which in order to make height dimension of top 
and bottom of drying equipment small is stated in Claim 1 
adopts, nozzle holding chamber which substrate travel path 
which spreads to left and right directions penetrates to 
anterior and posterior directions and, Putting between said 
substrate travel path, in order to oppose, it stored up inside the 
said nozzle holding chamber being something which supplies 
hot air to on one hand the nozzle group and nozzle group of 
other and nozzle group of said one side, from blower it 
arranged heat exchanger in downstream side being on one 
hand a hot air circulating device and something which 
supplies the hot air to nozzle group of said other, In any one 
of left and right outside of aforementioned nozzle holding 
chamber,distributing hot air circulating device of 
aforementioned one side and hot air circulating device of 
aforementioned other to front and back in drying equipment 
which has hot air circulating device of other which arranges 
heat exchanger in downstream side from blower, it arranged it 
is a drying equipment which ismade feature. 

[0006] 

There being a this invention, in order in outside of nozzle 
holding chamber, to distribute hot air circulating device of 
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both to front and back, as it can make the internal structure of 
nozzle holding chamber simple, by arranging, it can make 
height dimension of the top and bottom of drying equipment 
small. 

[0007] 

As for means which this invention which in order to arrange 
hot air circulating device of both in compact is stated in Claim 
2 adopts, as foreach of hot air circulating device of 
aforementioned both, from blower for circulation and heat 
exchanger and said heat exchanger which are arranged in the 
discharge side of said blower air passage which was formed in 
downstream side having, As these blower it is estranged, 
approaching these heat exchanger, as itdesignates on one hand 
blower as upper blowing out form, itdesignates blower of 
other as lower blowing out fonn,these air passage it is a 
drying equipment which is stated in Claim 1 which adjacent is 
done in top and bottom. 

[0008] 

There being a this invention, hot air circulating device of both 
from heat exchanger canform air passage of downstream in 
top and bottom blowing out blower bymaking top and bottom 
opposite. 

adjacent doing air passage in top and bottom, front and back 
dimension of entirety which it combines becoming short, it 
can designate hot air circulating device of both as compact by 
fonning domain which itsuperposes. 

[0009] 

[Embodiment of the Invention] 

You explain below, on basis of embodiment which shows this 
invention in drawing. 

As for Figure 1 through Figure 5 being something which 
shows embodiment of drying equipment which relates to this 
invention, as for Figure 1 as intermediate itabbreviates, top 
view. Figure 2 of drying equipment entirety which in the 
diagram right flank the cross section is done left sideview. 
Figure 3 which partial cross section is done cross section 
doing with line A-A of Figure 1, intermediate as for front 
view,. Figure 4 which isabbreviated as for side view. Figure 
5 which cross section is done it is a right side view with line 
B-B of Figure 1. 

[0010] 

drying equipment 1 1 which relates to this embodiment is 
unified, connecting nozzle holding chamber 12 of left side 
and circulation equipment holding chamber 13 of right side. 

As for nozzle holding chamber 12, penetrating substrate travel 
path R which spreads to left and right directions to anterior 
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2002-3-8 

and posterior directions, putting between substrate travel path 
R to interior 12a, on one hand nozzle group being stored up 
and arranging nozzle group 15 of 14 of (upward 
direction )which opposes and other (lower ). 

multiple nozzle box 16 which extends to left and right 
directions it arranges nozzle group 14 of upward direction, to 
anterior and posterior directions with as needed spacing, each 
nozzle box 16 connectsto air permeable in branch duct 17 and 
is constituted. 

multiple nozzle box 16 which extends to left and right 
directions it arranges nozzle group 15 of lower, to anterior 
and posterior directions with as needed spacing, each nozzle 
box 16 connectsto air permeable in branch duct 1 8 and is 
constituted. 

As for nozzle holding chamber 12, nozzle group from 
boundary of 14 of top and bottom and 15with partition 48,49 
which is arranged in both left and right sides which becomes 
outside interior 12a partition is done in top and bottom. 

After blowing out from each nozzle box 16 of nozzle group 
14 of upward direction, the hot air which interior 12a 
circulation is done and after blowing out fromeach nozzle box 
16 of nozzle group 15 of lower, hot air which interior 12a 
circulation is done, in order partition of interior 12a to pass 
top and bottom limits which are done respectively, there are 
not times when it mixes. 

This partition 48,49, when in nozzle group temperature or 
other condition of hot air which issupplied 14 of top and 
bottom and 15 differs, especially becomes effective. 

[0011] 

Blowing out hot air where as for aforementioned each nozzle 
box 16, in front side which meets with substrate travel path R, 
slit or other spray outlet (omitted from drawing ) which 
extends to left and right directions is established, is supplied 
from branch duct 17 (Or 18) from the spray outlet, substrate 
travel path R tries to blow to sheet substrate S which runs. 

substrate travel path R sheet substrate S which runs, nozzle 
group of top and bottom and 15receiving hot air which blows 
out from each nozzle box 16 of 14, drying is done with 
floating state. 

Approximately, circulation space 19 in order to pass hot air 
after drying isformed between nozzle box 16,16 which is 
adjacent. 

homogenization is possible air speed of hot air which 
circulation is doneby installing flow control plate (omitted 
from drawing ) in circulation space 19. 

Furthermore, as for nozzle group 15 of lower, in order for 
workof passing through sheet substrate S first to become easy 
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to substrate travel path R, thereare also times when it arranges 
in elevatable. 
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[0012] 

circulation equipment holding chamber 13 of aforementioned 
right side, in interior 13a, hot air circulating device hot air 
circulating device 22 of other in order to supply hot air to 
nozzle group 15 of 21 of one side in order on one hand to 
supply hot air to nozzle group 14 of (upward direction ) and 
other (lower ), is shaken on front and backand amount T is 
arranged. 

drying equipment 1 1 as internal structure of nozzle holding 
chamber 1 2 can be made simple hot air circulating device 
byarranging 21 of both and 22 in circulation equipment 
holding chamber 13 which is provided in the outside of nozzle 
holding chamber 12, hot air circulating device distributing 21 
and 22 to front andback, making height dimension H of top 
and bottom of circulation equipment holding chamber 13 
small, by arranging.can make spine height of entirety of 
drying equipment 1 1 low. 

[0013] 

Aforementioned hot air circulating device 21, has air passage 
25 which was formed in the downstream side from blower 23 
for hot air circulating and heat exchanger 24 and heat 
exchanger 24 whichare arranged in downstream side 
(discharge side ) of blower 23 . 

Aforementioned hot air circulating device 22, in same way as 
hot air circulating device 21, has air passage 28 which was 
formed in downstream side from blower 26 for the hot air 
circulating and heat exchanger 27 and heat exchanger 27 
which are arranged in downstream side (discharge side )of 
blower 26. 

As for air passage 25,28, in partition 29 which is provided 
between 12 a inside nozzle holding chamber, air passage 
3 1,32 is established 

air passage 3 1 of hot air circulating device 21 of one side on 
one hand is connected to branch duct 17 of nozzle group 14 of 
(upward direction ), making use of duct 33. 

air passage 32 of hot air circulating device 22 of other is 
connected to branch duct 18 of nozzle group 15 of other 
(lower ), making use of duct 34. 

[0014] 

Aforementioned blower 23, consists of motor 23d which 
casing 23 a of theunreasonable condition which passes and 
freely rotatable fan rotor 23b and fan rotor 23b whichare 
stored up inside casing 23a rotary driving is done. 
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As for blower 23, centrifugal type which turns is selected fan 
rotor 23b with the rotating shaft 23c which extends to left and 
right directions as center. 

suction opening 23e overlooking it increases blower 23, in 12 
a inside the nozzle holding chamber, S and also, heat 
exchanger 24 is connected on outlet 23f side. 

As for heat exchanger 24, heat exchange doing between air 
and heated medium which pass outside by passing vapor or 
hot oil etc which is a heated medium inside tube (omitted 
from drawing ), try to heat air which is sent from the blower 
23. 

[0015] 

Aforementioned blower 26, in same way as aforementioned 
blower 23,consists of motor 26d which casing 26a of 
unreasonable conditionwhich passes and freely rotatable fan 
rotor 26b and fen rotor 26b which are stored up inside casing 
26a rotary driving is done. 

As for blower 26, centrifugal type which turns is selected fan 
rotor 26b with the rotating shaft 26c which extends to left and 
right directions as center. 

suction opening 26e overlooking it increases blower 26, in 12 
a inside the nozzle holding chamber, €> and also, heat 
exchanger 27 is connected on outlet 26f side. 

As for heat exchanger 27, heat exchange doing between air 
and heated medium which pass outside by passing vapor or 
hot oil etc which is a heated medium inside tube (omitted 
from drawing ), try to heat air which is sent from the blower 
26. 

[0016] 

hot air circulating device 21 of aforementioned both and 22, 
as these blower 23,26 itis estranged, approaching these heat 
exchanger 24,27, as furthermore it designates blower 23 of 
hot air circulating device 21 of one side as upper blowing out 
form, designates blower 26 of hot air circulating device 22 of 
other as thelower blowing out form, partition doing these air 
passage 25,28 with partition 30, it is adjacent to the top and 
bottom. 

Front and back dimension of entirety which as for hot air 
circulating device 21 of both and 22, adjacent doing each air 
passage 25,28 of downstream in top and bottom blowing out 
blower 23 ,26 by making top and bottom opposite, forms 
domain which it superposes to be possible, combines 
becoming short,it becomes compact. 

[0017] 

Aforementioned drying equipment 11, outside surface of 
equipment main body frame (omitted from drawing ) which 
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mm 13 0)£MI!)M41~46 €®f£Ulrt 12a,13a 
fc£ftfc**M8JB 41-46 T-M»rUT$3o 



tJftfltfMJB 41,42 S#j£fri& 
R ifMM.t S H □ SB 35,36 £ H 15 U T . 

£fl®*MRIB 43 ttt, ./XikUlMftrt 12a 

37,37 £t&ttTa&a 0 

£ffi©*MIB44 CB, 21,22 0) 

rtW*j5Ltt**fcfta>J&ttJR 38,38 «ffjfti 

±flflD*MBB45 C»» 8Bflil|21^ 0 
3£ja«$23,26 (DlRiiP 23e,26e'VttB*WC*tt 
&*afc»0i&fCP 39,39 «KttTft«. 

±TB«0)^fll45,46'«)ft*CI*, 
WIA 12a<0±TCKiISftfcjia£££iI 

iar t»©j»«tp 

40«ISl'7T$*o 
[0018] 

fflHEISJS&B 11 fct\ »Sfil8l2i^2 <&s 
M«l 23,26 *fitt**CfcCJiy, MM 
gg21 0&M23 *f 6&©£ftT&£&» 
24 T'in&OfcSft®*. h 33 T-±^<Dy 

x;u» 14 ^«*uT#yx;wt ie #s jtff 

fWSfcaC, &®fl!3t£S 22 <D&M« 26 
#S8»*ftT»£8MI 27 TftlttU&JI&S 
^K34TT*fl)-/X;MSl5^««U 
T*VXJI4ll6;SrSjfefT4'©5'-httW#S 

©Hi3&©aiB(Tiii)c*f*»*i:fcCJiy, 

v- httg# S <D±T#®lcqfc#tt6ftfc& 
®0#*tt, ^XMUASA l2afl>±T0iI 

aat*Mu,*©-»^»«n 40 #s#a 
p 39 #s«i&**i3tK»^ftt^ra^**i 

TjIS&23(XB26)(DIR&P 23e(X26e)^IR 
[0019] 

ffllBSftgH 11 tt, S#jfeff»R/T*^t 



with such as section steel material framework is done such as 
is covered with partition doing, forms outside wall 41-46 of 
nozzle holding chamber 12 and circulation equipment holding 
chamber 13, interior 12a, 13a and the outdoors are blocked 
with outside wall 41-46. 

Approximately, opening part 35,36 which substrate travel 
path R penetrates is established ineach of outside wall 41,42. 

opening and closing door 37,37 in order you observe 12 a 
inside nozzle holding chamber and toinspect conservation etc 
is provided in outside wall 43 of left side. 

In outside wall 44 of right side, hot air circulating device 
inspection door 38,38 in orderto inspect internal of 21 and 22 
is provided in detachable. 

In outside wall 45 of topside, hot air circulating device air 
inlet 39 in order tosupply fresh external air and 39 is provided 
to suction opening 23e,26e of blower 23,26 o£21 and 22. 

air outlet 40 in order to discharge portion of hot air which 
passes circulation limits which partition are done to each of 
outside wall 45,46 of the top and bottom sides, in top and 
bottom of 12 a inside nozzle holding chamber is provided. 

[0018] 

As for aforementioned drying equipment 1 1, air blowing 
being done from blower 23 of hot air circulating device 21 hot 
air circulating device by starting blower 23,26 of 21 and 
22,supplying hot air which it heats with heat exchanger 24, to 
nozzle groupH of upward direction with duct 33, in surface 
(upper surface ) of one side of the sheet substrate S which is 
in midst of running from each nozzle box 16 blowing tt $ 
and also, air blowing being done from blower 26 of hot air 
circulating device, 22 supplying the hot air which it heats with 
heat exchanger 27, to nozzle group 15 of the lower with duct 
34, while in surface (bottom surface ) of other of sheet 
substrate S which is in midst of running from each nozzle box 
16 supporting sheet substrate S with floating state blowing lit 
<& due to especially, it does the drying for sheet substrate S. 

Blowing It and others ft it is on top and bottom each 
aspect of sheet substrate S as for each of hot air, to pass 
circulation limits of top and bottom of 12 a inside nozzle 
holding chamber, as part of that is discharged from the air 
outlet 40, fresh external air which is supplied from remainder 
and airinlet 39 which are not discharged being mixed, it is 
absorbed to the suction opening 23e (In addition 26 e ) of 
blower 23 (Or 26). 

[0019] 

Aforementioned drying equipment 11 other than being 
arranged with posture where substrate travel path R becomes 
horizontal, abbreviated illustration, but the substrate travel 
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[0020] 

b** i £«<&*5fcB&Jft&BGu s^y 



[0021] 



[BB®ffi#&K«] 
[0 1 1 

»r®Ufc 2 F@0T-<&*o 



[02] 
[03] 

0 1 0 A-AflTCBB LT.*B1T«LfcIEBB 
[04] 

0 1 <0B-B*gT-KriSUfcffl!l®ElT**. 



[05] 

EHJ£<D®Sg0>£il!li50T?**o 
[06] 



[0 7] 

ft*<B&»8K<DII!r®UfcIEBBT<&*. 



path R inclination or are also times when it is arranged with 
posture which becomes vertical. 

[0020] 

[Effects of the Invention] 

As for this invention drying equipment which is stated in 
Claim 1, space forinstallation whose spine height is high by 
fact that conservation inspection of nozzle holding chamber 
becomes easy by being able to make internal structure of 
nozzle holding chamber which stores up nozzle group of both 
simple, inaddition can make height dimension of top and 
bottom of drying equipment small, is notneeded. 

[0021] 

As for this invention drying equipment which is stated in 
Claim 2, because front andback dimension of entirety of hot 
air circulating device of both can be madeshort, drying 
equipment entirety is designated as compact, it 
becomespossible. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

Being something which shows embodiment of drying 
equipment which relates to this invention, as intermediate it 
abbreviates, it is a top view which in the diagram right flank 
cross section is done. 

[Figure 2] 

Being something which shows same embodiment, it is a left 
sideview which the partial cross section is done. 

[Figure 3] 

cross section doing with line A- A of Figure 1, intermediate it 
is a front view which is abbreviated. 

[Figure 4] 

It is a side view which cross section is done with line B-B of 
Figure 1. 

[Figure 5] 

It is a right side view of same embodiment 
[Figure 6] 

cross section of conventional drying equipment it is a left 
sideview which is done. 

[Figure 7] 

cross section of conventional drying equipment it is a front 
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sua 

24 

24 
25 
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28 
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26 

27 

27 
25 
27 
28 



view which is done. 

[Explanation of Symbols in Drawings] 

12 a 

Inside of nozzle holding chamber 
14 

nozzle group of one side 
15 

nozzle group of other 
21 

hot air circulating device of one side 
22 

hot air circulating device of other 
22 

blower 
24 

heat exchanger 

24 

25 

24 

28 

24 

air passage 
26 

blower 
27 

heat exchanger 

27 

25 

27 

28 
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30 

tt«« 
R 

R 
12 
R 

Drawings 



27 

air passage 
30 

partition 
R 

substrate travel path 

R 

12 

R 

nozzle holding chamber 




[Figure 2] 
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[Figure 3] 
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[Figure 1] 
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